L-NAME-induced protein remodeling and fibrosis in the rat heart.
The aim of the present study was to determine whether NO deficiency itself or rather the elevation of systolic blood pressure is responsible for the protein and structural remodeling of the heart during hypertension induced by long-term treatment by nitric oxide synthase inhibitor N(G)-nitro-L-arginine methyl ester (L-NAME). Three groups of rats were investigated. The first group served as control. In the second group L-NAME was given in the dose of 20 mg/kg/day in the drinking water and in the third group L-NAME was given in the dose of 40 mg/kg/day during 4 weeks. While L-NAME treatment in both doses caused essentially the same increase in systolic blood pressure (SBP), NO synthase activity and cGMP concentration in the left ventricle decreased by 17% and 13%, respectively in the 20 mg/kg/day L-NAME group and by 69% and 27%, respectively in the 40 mg/kg/day L-NAME group. The protein profile of the left ventricle in both L-NAME groups was characterized by an increased concentration of metabolic proteins. Nevertheless, a significant increase in the concentration of pepsin-soluble collagenous proteins and the concentration of hydroxyproline in pepsin-insoluble collagenous proteins was found only in the group receiving 40 mg/kg/day L-NAME. The morphometric evaluation revealed a significant increase in myocardial fibrosis in both L-NAME groups. However, this was more pronounced in the 40 mg/kg/day L-NAME group. It is concluded that NO deficiency resulted in significant enhancement of fibrotic tissue growth in proportion to the administered L-NAME dose, while SBP was increased similarly in both L-NAME groups. Thus, NO deficiency rather than hemodynamic changes appears to be crucially involved in collagenous protein and fibrotic tissue changes of the left ventricle in hypertension induced by L-NAME.